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(57) Utility Model Registration Claims 

A hollow fiber module in which both ends of a great number of hollow 
fibers are fixed by bonding and in which the ends of the hollow fiber 
bundles are fixed, characterized by the fact that the lower end of the 
module thus fixed by bonding is sealed and by the fact that slits 
opening directly into the module are set in the fixed part of the lower 
hollow fiber bundle and that the great n\imber of hollow fibers installed 
in the casing can be vibrated by gas introduced through the slits. 
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Indust:rial Field of i^9plication 

This invention relates to a hollow fiber module that is designed to 
facilitate the reinoval of pollutants, such as colloids, adhering to the 
outer surface of hollow fibers when raw water containing colloidal 
substances such as metal colloids is filtered. 

Prior Art: 

The use of a hollow fiber module to filter raw water containing 
colloidal substances such as metal colloids under external pressure has 
been known. 

Problems that the Invention is to Solve 

When the aforementioned hollow fiber module is used to filter under 
external pressure, it has t&e defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of the hollow 
fibers and that the hollow fibers have a shortened life. There is the 
problem t.hat although back-washing is carried out to remove the colloids 
adhering to the outside surface of the hollow fibers, the back- washing 
does not achieve satisfactory results. 

This invention aims to solve the above defects and problem by removing 
the colloids adhering to the outer part of the hollow fibers through a 
sixnple structure. 

J4eans of Solving the Problems 

As a res\ilt of investigating various means and methods of preventing the 
volume of filtered water from being reduced when doing complete 
filtering with a hollow fiber module under external pressure, the 
inventor discovered that it was effective for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directly 
inside the module by perforating the fixed part in the hollow fiber 
bundle fixed end part to which the hollow fibers in the lower end of the 
hollow fiber module are bonded- When the volume of filtered water was 
reduced as described above, gas or liquid containing gas was introduced 
through the slits opening directly inside the module by perforating the 
above hollow fiber fixed end part, and the gas or liquid containing gas 
introduced rose along the hollow' fibers . In other words , the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and' in 
which the ends of the hollow fiber bundles are fixed, is characterized 
by the fact that the lower end of the module thus fixed by bonding is 
sealed and by the fact that slits opening directly into the module are 
set in the fixed part of the lower hollow fiber bundle and that the 
great number of hollow fibers installed in the casing can be vibrated by 
gas introduced through the slits. 

Action I 
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Because the lower ends of the great number of hollow fibers which have 
both ends fixed by bonding are sealed and the module has slits opening 
directly into the ihodule in the fixed end part of the hollow fibers that 
have their lower part sealed and the hollow fibers are installed in the 
casing so that they can be vibrated by gas or liquid containing gas 
introduced through the slits, colloids adhere to the outer surface of 
the hollow fibers bringing about the lowering of the volume of filtered 
water when raw water containing colloidal substances such as metal 
colloids are fully filtered under the external pressure method • in this 
case, when gas or liquid containing gas is introduced directly into the 
module, the introduced gas rises along the hollow fibers while causixig 
the hollow fibers to shake, and so the colloids adhering to the outer 
surface of the hollow fibers, are removed. 

Working Examples 

This section describes working examples of this invention based on 
drawings • 

1 is the casing. 2, 2, 2 eare hollow fibers. The required number of 
hollow fibers 2 form bundles, and these are bundles. Both ends of the 
hollow fibers 2 of these bundles are fixed with bonding agent 3, and 
become the hollow fiber fixed ends 4. The upper end of the hollow 
fibers 2 is fixed with the aforementioned bonding agent 3 but is open, 
and the lower end is sealed with filler. S is a slit for introducing 
gas or liquid containing gas opening between the large number of hollow 
fibers 2 directly by perforating hollow fiber fixed end part 4 on the 
lower end of the hollow fiber bundle with the sealed end. The large 
number of hollow fibers 2 bundled as described above form the vertical 
hollow fiber module by being put together in casing 1 so that they can 
be vibrated. 

6 is a nozzle leading to the introduction of raw water connected to the 
lower part of casing i. 7 is a filtered water outlet ' connected to the 
upper part of casing l. 8 is an ejection outlet for filtered water 
during back- washing . 9 is cui ejection outlet for gas when gas is 
introduced. The pipes connected . to the respective ejection outlets 8 
and 9 (not illustrated) have solenoid valves controlling the discharge. 

When full filtering is carried out using the external pressure method 
with the hollow fiber module used vertically, the flow through pipes 
conuected to filter liquid ejection outlet 8 and gas ejection outlet 9 
is stopped with solenoid valves. Therefore, raw water containing 
colloidal substances such afe metal colloids is introduced under pressure 
into casing 1 through nozzle 6 coxuiected to the lower end of casing 1. 
The raw water introduced is filtered by hollow fibers 2 and becomes 
water not containing colloids, and rises within hollow fibers 2, and is 
extracted from the upper end of the open, hollow fibers 2 via nozzle ?• 
When operations contdLnue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volume of filtered 
water is seen to decrease in this way, gas cqntaining air or liquid ^ 
containing gas- is introduced through the slits 5 formed by perforating 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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part of hollow fibers 2 and .opening directlv -.o.-^ . 

colloids brought down are tak^n ««r^^* ejection outlet 9. The 

aforementioned suSTs i^lSiS^^'if ^b^Si^ T'^" 
satisfactorily just with the^ 0^1' • J ^Uoids cannot be removed 
through slits'^S bac^t^sS^g^j: cLiiS^furS^'^T ^^««^-ed 
the module, but in this ca^e JL^^f^ t ^'T^^ ""PP^^ ' " 

by opening the solenoJS va"; of ti^^l back-washing is taken out 
liquid ejection outlet 8 usid ?or ^^i^ connected to the filtered 
.e^co^pletely re^ed by "^^rwiST^ack!^--^^^^ 

l: ^^"l^ts^TlT^^llT- "-''^ ^' it is effective 

^ perforating Xlol f LS^f 2eS er^tTaTJL'jr 
because the slit-n f^*.^** i-u* , . ^ ac the lower end 

Slits shown^ PigJ^Tc ^^iTT ^^i'^'^^i^^^ -lits 5. and the 
5. forming a radi^g'sJapr " ^'^^ ' ^ ^^^^ -^i*^- 



Effects 



practical e***!^-^ u ^ result, the invention has the outstanding 
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f »LS Ar?^?^ vertical-section diagram of part of the hollow 
fiber module of this invention. Figure 2 a. to e. is a conceptual 
daagram^showang the shapes of slits opening into the 'fixed enl part of 
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(57) Utility Model Registration Claims 

A hollow fiber module in which both ends of a great number of hollow 
fibers are fixed by bonding and in which the ends of the hollow fiber 
bundles are fixed, chairacterized by the fact that the lower end of the 
module thus fixed by bonding is sealed and by the fact that slits 
opening directly into the module are set in the fixed part of the lower 
hollow fiber bundle and that the great number of hollow fibers installed 
in the casing can be vibrated by gas introduced through the slits. 
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ladtistrial Field of Application 



This invention relates to a hollow fiber module that is designed to 
facilitate the removal of pollutants, such as colloids, adhering to the 
outer surface of hollow fibers when raw water containing colloidal 
substances such as metal colloids is filtered. 

Prior Art 

The use of a hollow fiber module to filter raw water containing 
colloidal substances such as metal colloids under external pressure has 
been known. 

Problems that the Invention is to Solve 

When the aforementioned hollow fiber module is used to filter imder 
external pressure, it has the defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of the hollow 
fibers and that the hollow fibers have a shortened life. There is the 
problem that although back-washing is carried out to remove the colloids 
adhering to the outside surface of the hollow fibers, the back- washing 
does not achieve sa.tisfactory results. 

This invention aims to solve the above defects and problem by removing 
the colloids adhering to the outer part of the hollow fibers through a 
sioxple structxire. 

Means of Solving tihe Problems 

As a result of investigating various means and methods of preventing the 
volume of filtered water from being reduced when doing con5>lete 
filtering with a hollow fiber module under external pressure, the 
inventor discovered that it was effective for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directly 
inside the module by perforating the fixed part in the hollow fiber 
bundle fixed end part to which the hollow fibers in the lower end of the 
hollow fiber module are bonded. When the volume of filtered water was 
reduced as described above, gas or liquid containing gas was introduced 
through the slits opening directly inside the module by perforating the 
above hollow fiber fixed end part, and the gas or liquid containing gas 
introduced rose along the hollow fibers. In other words, the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and* in 
which the ends of the hollow fiber bundles are fixed, is characterized 
by the fact that the lower end of the module thus fixed by bonding is 
sealed and by the fact that slits opening directly into the module are 
set in the fixed part of the lower hollow fiber bundle and that the 
great number of hollow fibers installed in the casing can be vibrated by 
gas introduced through the slits. 

Action 

I 
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Because the lower ends of the great number of hollow fibers which have 
both ends fixed by bonding are sealed and the module has slits opening 
directly into the module in the fixed end part of the hollow fibers that 
have their lower part sealed and the hollow fibers are installed in the 
casing so that they can be vibrated by gas or liquid containing gas 
introduced through the slits, colloids adhere to the outer surface of 
the hollow fibers bringing about the lowering of the volume of filtered 
water when raw water containing colloidal substcinces such ais metal 
colloids are fully filtered under the external pressure method. In this 
case, when gas or liquid containing gas is introduced directly into the 
module, the introduced gas rises along the hollow fibers while causing 
the hollow fibers to shake, and so the colloids adhering to the outer 
s\irface of the hollow fibers are removed. 

Working Examples 

This section describes working exanqples of this invention based on 
drawings . 

1 is the casing. 2, 2, 2 are hollow fibers. The req[uired number of 
hollow fibers 2 form bundles, and these are bundles. Both ends of the 
hollow fibers 2 of these bundles are fixed with bonding agent 3, and 
become the hollow fiber fixed ends 4. The upper end of the hollow 
fibers 2 is fixed with the aforementioned bonding agent 3 but is open, 
and the lower end is sealed with filler. S is a slit for introducing 
gas or liquid containing gas opening between the large n\imber of hollow 
fibers 2 directly by perforating hollow fiber fixed end part 4 on the 
lower end of the hollow fiber bundle with the sealed end. The large 
number of hollow fibers 2 bundled as described above form the vertical 
hollow fiber module by being put together in casing 1 so that they can 
be vibrated. 

6 is a nozzle leading to the introduction of raw water connected to the 
lower part of casing 1. 7 is a filtered water outlet* connected to the 
upper part of casing 1. 8 is an ejection outlet for filtered water 
during back- washing. 9 is an ejection outlet for gas when gas is 
introduced. The pipes connected to the respective ejection outlets 8 
and 9 (not illustrated) have solenoid valves controlling the discharge. 

When full filtering is caunried out using the external pressure method 
with the hollow fiber module used vertically, the flow through pipes 
connected to filter licjuid ejection outlet 8 and gas ejection outlet 9 
is stopped with solenoid valves. Therefore, raw water containing 
colloidal substances such a& metal colloids is introduced xmder pressure 
into casing 1 through nozzle 6 connected to the lower end of casing 1. 
The raw water introduced is filtered by hollow fibers 2 and becomes 
water not containing colloids, and rises within hollow fibers 2, and is 
extracted from the upper end of the open hollow fibers 2 via nozzle 7. 
When operations continue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volxime of filtered 
water is seen to decrease in this way, gas cqntadLning air or liquid ^ 
containing gas- is introduced through the slits 5 formed by perforating 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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The gas introduced throuoh the .^n^^ = • 

vibrating the various h^Sof fi^e^f 3 '"il" ^^^'^^ "^^^"^ ^"'ers 2 while 
colloids adhering to the ^^ter^Sace 0?^?/'"*""'°"^ '^^^^ the 
is extract:d IZl^l gfs eie^ti^'^",'' ^'^^^^"^ 
colloids brought down are taken o^rS fJI lilT^ ^""^'^ ^- The 
aforementioned slits 5. m aSiS» if ^Kr^^f through the 

satisfactorily just with the ^s oTil^iT '=^t be removed 

through slits 5, back-washing i^ f f?!*^"^ 3« introduced 

the module, but in this case! the iS^'f T ^T"^"" ""^^"^ 7 in 
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IS desirable to have around 2 to 6^Stf s 1°' Purposes, it 

examples of their shapes Rect™,?: ! !' ""^"^ ^ ^- to e. shows 
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Figure 1 is a conceptual vertical -section diagram of part of the hollow 
fiber module of this invention. Figure 2 a. to e. is a conceptual 
diagram showing the shapes of slits opening into the 'fixed end part of 
the hollow fiber bundles at the lower end of the hollow fiber module of 
this invention. .. 

1: Casing 

2 : Hollow fibers 

4: Fixed end part of hollow fiber bundles 

5 : Slits 

6: Nozzle introducing raw water 

7: Filtered water outlet nozzle 

8 : Ejection outlet for filtered water during back-washing 

9: Ejection outlet for gas when gas is introduced 
10: Protective net 

Figure 2 
■ 

Figure 1 
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